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SUMMARY 



The purposes of this study are (1) to test trainings designed 
to induce conservation of discontinuous quantity in children, (2) 
to test trainings designed to induce in children the ability to 
take different social roles, (3) to test the hypothesis: success- 

fully training children in conservation will improve their ability 
to take different social roles, and conversely, successfully 
training children to take different social rgLes will induce in 4— 
them conservation. 

Each subject in a heterogeneous sample population of 103 was 
given a battery of tests for the purpose of measuring his grasp 
of correspondence, conservation, physical perspective, and social 
role-taking ability. Then the population was divided into eight 
heterogeneous groups. Each of seven of these groups was given a 
six week, small group training in a different combination of 
three basic conditions: reversibility-reciprocity, physical 

perspective-taking, and social role-play. The other group, the 
control, was given no training. Finally each subject was again 
given the battery of tests that had been given before training. 

It was found that reversibility-reciprocity training does 
induce conservation of discontinuous quantities in children, and 
that improvement in childrens' social role-taking ability is more 
closely associated with reversibility-reciprocity training than 
with other trainings. 
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Conservation as defined by Piaget (1952) is the ability to recognize 
that some properties of an object or a group of objects such as 
quantity, number, length, and weight remain invariant in the face 
of certain transformations such as changing the shape of an object, 
dividing it into pieces, or changing the arrangement of a group of 
objects, and dividing the group into smaller groups. It has been 
shown that the presence of one type of conservation, conservation 
of discontinuous quantity or the conservation associated with groups 
of similar objects, is a prerequisite for understanding concepts of 
number. This study proposes to test the efficacy of a series of 
learning experiences designed to help young children acquire con- 
servation, specifically the conservation of discontinuous quantity. 

Piaget contends that acquisition of the conservation of discontin- 
uous quantity occurs in three definite stages. In the absence of 
conservation, stage one, a subject estimates the quantity of an 
aggregate on the basis of factors which are irrelevant to the number 
of items in the aggregate. A subject may say that a long row of 
four blocks contains "more" blocks than a shorter row of four blocks. 
According to Piaget, a child in the first stage is egocentric, see- 
ing the situation from a single point of view without knowledge of 
other perspectives. During stage two a subject sometimes shows con- 
servation or the related principles, identity, reversibility, and 
compensated relationship, in analyzing a transformation but frequently 
reverts back to egocentric analysis. After acquiring conservation, 
stage three, the subject analyzing a transformation consistently 
exhibits conservation where the concept applies. 

Feffer and Gourevitch (1960) have shown that there is a strong 
positive relationship between a child'6 ability to analyze physi- 
cal perspective and his ability to assume different social perspec- 
tives. One might hypothesize that successfully training a child 
to utilize conservation will also improve his ability to assume 
different social roles, and conversely, that successfully train- 
ing a child to assume a variety of social roles will Improve his, 
ability to exhibit conservation in analyzing physical transforma- 
tions. 



REVIEW OF THE LITERATURE 

Comprehensive reviews of the research on the conservation of dis- 
continuous quantity in children may be found in several sources: 
Flavell (1963), Sigel (in press), and Watson (in press). We will 
not do a complete review of the literature but, rather, concern 
ourselves with only those studies directly related to previous 
attempts to induce conservation in children. 

As Shantz and Sigel (1907) indicate, three types of instruction have 
shown some success Jn inducing conservation: linquistic facilitation, 

logical operations training employing a conservation task as part of 
the training procedure, and logical operations training which does 
not employ a conservation task in the training. Table 1 (from 
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Sliantz and Sip, el (1967) summarizes the cxperlcmnts employing the 
training of logical operations. 

In addition to the studies reported in Table 1, Sliantz and Sigel 
(1967) themselves attempted to induce conservation by training to 
facilitate logical operations in children. They conclude: "that 

conservation of quantity avid number, and to a lesser extent, con- 
servation of area, can be induced in kindergarten children by two 
types of training procedures: labeling classification and discrim- 

ination-memory training. In contrast to other training studies 
in the literature, the methods used in this study were focused 
upon general psychological processes. Possible explanations were 
offered for the similarity in outcome of the two methods, in terms 
of providing training in differe nt processes which might lead to 
conservations, and similar processes which the two tx'aining methods 
shared that might induce conservations." 



OBJECTIVES 



This study proposes: 

(1) To test a series of experiences designed to facilitate the 
acquisition of conservation of discontinuous quantities by children 
ages 65 - 66 months. 

(2) To test a series of experiences designed to facilitate 
childrens' acquisition of the ability to take different social 
roles. 

(3) To test the hypothesis: that successfully training a child 

to show conservation will improve his ability to take different 
social roles, and conversely, that successfully training a child 
to take different social perspectives will improve his ability to 
conserve. 



SU BJECTS 

The original sample population of 168 pre-school children enrolled 
in seven day-care and kindergarten centers in Dayton, Ohio. From 
“his population some data was available for 166 subjects, but, as 
a result of moving, illness, and withdrawal, the final study sample 
con iStcd^of 103 children from whom both pre and post-training data 
was complied. At the time of pre-training testing the children Ar- 
ranged in' age from 65 to 66 months, averaging 53 2/3 months. 

Hie sample population was divided into eight groups: seven training 

groups and one control. With respect to age there v/as little dif- 
ference among the groups; only a 6 1/6 month spread between the two 
extreme means. Each group included a section of children from two 
different schools so that there was generally a contrast in socio- 
economic status and Peabody I.Q. present within each group. Table 
2 shows the composition of the- training groups with respect to age, 
socio-economic status, previous nursery school atteiidence, I.Q., and 
type of training given. 
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The socio-economic status classification was made on the basis 
of the father's occupation, or if the father was not living at 
home, the mother's occupation, according to United States Census 
Bureau standards. Level 1 includes professional and technical 
workers, managers, officials, proprietors, and farmers; Level II 
includes clerical workers, salesmen, craftsmen, and foremen; 

Level III includes operatives such as drivers, service workers, 
laborers, welfare recipients, and the unemployed. 

As can be seen in Table 2, each of the centers participating in 
the study serves n fairly wall defined socio-economic group. 
Parkside Children's Center is a day-care institution with chil- 
dren from working class and poor backgrounds, predominantly 
white; Treasure House and Wee Haven nursery schools serve middle 
and upper class white children; Melissa Bess is a day-care center 
with working class and poor negro children; St. Margaret's Is a 
day-care nursery with middle class negro children; Little Red 
Schoolhouse serves middle and working class white children; 

Kiddie Kastle is a nursery school serving upper-middle and middle 
class children. 

It was intended that each training group contain a population of 
both middle and working class children so that it could be deter- 
mined whether the trainings have a differential effect on these 
differing populations* However, as is indicated in Table 2, 
training groups 6 and 7 did not contain enough working class 
children to test this hypothesis. 

Table 2 also contains the mean Intelligence Quotients, measured 
by the Peabody Picture Vocabulary Test at pro-training testing, 
for the sections from each nursery school in each of the training 
groups. An analysis of variance indicates that there is no sig- 
nif leant difference in I.Q. among the training groups. 

About half of the subjects in each of the training groups attended 
nursery school in the year previous to this study. But the pro- 
portion of subjects in the sections from each nursery that 
attended nursery school previously varies. 



PROCEDU RE 

Each subject was given a battery of tests for the purpose of 
measuring his grasp of one-to-one correspondence, conservation of 
discontinuous quantity, physical perspective- taking, and social 
role-taking. The subject population was then divided into seven 
training groups and one control group . Each of the seven train- 
ing groups was given six weeks of group training in a different 
combination of three basis conditions: reversibility-reciproc- 

ity, physical perspective-taking, and social role-playing. 
Finally, each subject was again given the battery of tests be 
had taken before the training. 

Pre-Training Testing: 

First, each subject was given the Peabody Picture Vocabulary Test 
(Lloyd Dunn, American Guidance Service, Inc.) This test consists 
of 150 plates with four numbered pictures on each one. The 
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examiner reads the stimulus word, and the subject responds by 
indicating which of the four pictures best illustrates the word. 
The items are arranged in ascending order of difficulty. The 
final scores were converted into l.Q. scores with a mean of 100 
and a standard deviation of 15. These scores provided a stand- 
ardized, quick estimate of subjects' verbal intelligence. 

Next, each subject was tested to determine the extent of his 
ability to compare magnitudes utilizing the distinctions: 

"bigger than - smaller than - same size as" and "more than - 
less than - same number as." The stimulus material consisted 
of five-by-seven cards bearing different numbers and sizes of 
either circles or isosceles triangles outlined in black. The 
area enclosed within these figures was the index of the "bigger 
than - smaller than - same size as" distinction; the number of 
figures on a card was the index of the "more than - less than - 
same number as" distinction. Both triangles and circles were 
used, instead of only one figure, to assure that the subject 
discriminated on the basis of area enclosed and number of fig- 
ures rather than the peculiarities associated with any one 
particular figure. The comparisons were given in order of 
difficulty beginning with simple discriminations and ending 
with almost impossible ones. 

Then each subject was given a group of tests: five tests of 

correspondence and conservation, two tests of counting and the 
ability to understand "same*;" the WISC field dependence test^ 
and tests of perceptual discrimination i memory and repetition, 
role-taking”, and physical perspective analysis. Appendix I 
gives a detailed sequential explanation of the various tests. 

Stimulus materials for the correspondence and conservation tests 
consisted of red and black checkers, colored and lettered blocks, 
multicolored M 6 M candy, white 3X3 inch index cards, 1/2 inch 
diameter ram-colored wooden beads, and small clear drinking 
glasses. The WISC Picture Completion booklet was used for the 
field dependence test. Hand-drawn 6 to 8 inch high white paste- 
board cutouts of "mother, father, sister or brother, and baby" 
figures were used in the role-taking test. A small doll and a 
rectanglar 3X3 inch wooden block with one side colored red and 
the opposite side colored blue were stimulus materials in the 
perspective-taking test. The individual tests are frequently 
interrelated and were given in ascending order of difficulty. 

The tests were given to the subjects individually in their own 
nursery schools. Two testing sessions were required for each 
subjects testing. 

Training : 

After initial testing the subject population was divided into 
training groups. Each group consisted of two sections, each 
from a different nursery school. Training was conducted in the 
subject's own nursery school. The two sections of each training 
group were separately given the same type of training. Each 
training grcu!}> was given training i.n a different combination 
of the conditions: reversibility-reciprocity, physical perspectiv 

taking, social role-playing (See Table 2). The training consisted 



of group activities conducted by assistants trained by the experi- 
menter. Appendix II gives a detailed description of the activities 
and their use in training. 

Training was given in one half-hour session per week for six weeks. 
Sessions were repeated for absentees, so all of the subjects com- 
pleted training. Materials used in training are listed at the end 
of Appendix II. 

Training was primarily directed toward improving subjects' perform- 
ance on the tests of conservation with blocks (13) , final corre- 
spondence-conservation (37), role-play and retelling (42, 43), con- 
servation with beads and glasses (52) , and physical perspective- 
taking (54). See Appendix I. 

Post-Training Testing : 

The subjects were retested within two or three weeks after the end 
of the training period (the precise time varied according to school) 
They were given the same tests that they had taken prior to train- 
ing except that test questions 15 and 24 through 34 (tests of 
counting, correspondence, and memory — see Appendix I) were 
omitted. These omitted questions were considered to be essentially 
only prompting within the test, and in the post-training testing 
only the more stringent criteria of improvement or change were 
desired. Also omitting these questions enabled testing of a sub- 
ject in only one session. 



INTER-RATER RELIABILITY 



Two student assistants were trained to judge the proper categories 
for subject response, and they coded the raw data independently. 
Then they went over their separate codings, resolved the discrep- 
ancies, and completed the coding. The independent codings showed 
substantial agreement on all the questions except those asking 
"wily” and question 41 concerning use of pronouns (see Appendix I). 
These arc the only questions for which ambiguous criteria create 
a lower degree of reliability. 



EFFECTS OF TRAINING 



The first objective of this study is to determine whether any of 
the training techniques described in Appendix II do, in. fact, 
facilitate childrens' acquisition of conservation of discontinu- 
ous quantities. This poses the question: Did any of the train- 

ing groups show significant improvement on the tests of conser- 
vation? Table 3 shows the results of Wilcoxon tests of signifi- 
cance of difference between the pre and post-training performance 
on some of those tests. Most of the training groups, including 
the control group, Improved significantly on some of the conser- 
vation tests. 

However, close analysis reveals that the reversibility-reciprocity 
training group improved on more of the conservation tests than did 



Table 3 

SUBJECTS' IMPROVEMENT IN CONSERVATION ABILITY 
Wilcoxon tests of significance of difference between pro and post-training test 
scores on conservation tests by training group; 



Training 

Group 


Training Conditions 


Conservation Tests 

_13_ 21 JS- 




1 


reversibility-reciprocity 


n.s. 


** 


+ * * 


4 4 


2 


social role-play 


n.s. 


n.s. 


* 


4 4 


3 


physical perspective caking 


n«s« 


* 


** * 


n.s. 


h 


reverse.-recip. + role-play 


n.s. 


n.s. 


* ** 


4 4 4 


5 


reverse.-recip. + perspective 


n.s. 


n.s. 


4 44 


n.s. 


6 


role-play + perspective 


n.s. 


n.s. 


n.s. 


rev£i ; so 


7 


all three 


n.s. 


n.s. 


n.s. 


4 


8 


control 


n.s. 


* * * 




n.s. 




(group combinations) 










1&4 


reverse.-recip. & 
reverse.-recip. + role-play 


n.s. 


* 


* * * 


* 44 


1&3 


reverse.-recip. & 
reverse.-recip. + perspective 


n.s. 


** * 


4*4 


4 4 4 


4&5 


reverse.-recip. + role-play & 
reverse.-recip. + perspective 


reverse 


n.s. 


4 4 4 


4 44 


2&4 


role-play & 

reverse.-recip. + role-play 


n.s. 


• 


4 4 4 


4*4 


2&6 


role-play ft: 

role-play + perspective 


n.s. 


n.s. 


n.s. 


n.s. 


3&6 


perspective R 
role-play + perspective 


n.s. 


n.s. 


n.s. 


4 4 4 




.* = significant to .03 
** = significant to .02 
*** = significant to .01 












n.s. = not significant 











reverse = significant regression of ability 
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any other group. Furthermore, combining the reversibility- 
reciprocity training group with other training groups in which 
reversibility-reciprocity training was given and comparing the 
improvement of these combinations of groups with the improvement 
of combinations of groups in which no reversibility-reciprocity 
training was given (Table 3), also supports the. interpretation 
that the reversibility-reciprocity type of training did i; Juce 
conservation more effectively than the other trainings. On the 
basis of this evidence we conclude that our reversibility- 
reciprocity training does facilitate childrens’ acquisition of 
conservation of discontinuous quantities. 

The second objective of the study is to determine whether any 
of our training techniques improve childrens’ ability to take 
different social roles. Table 4 shows the result of Wilcoxon 
tests of significance of difference between the pro and post- 
training scores on the teat of rolc-tnking and retelling 
(Appendix 2, test 42-43) for the individual training groups 
and for different combinations of training groups. 

The results are inconclusive and appear to be negative. The 
group given role-play and physical perspective training sig- 
nificantly regressed in role-talcing ability. The control 
group improved significantly because just one of its eight 
sxibjccts improved spectacularly. But the role-play training 
group did not improve significantly in role-taking ability. 

Tests of significance of difference between pre and post scores 
on combinations of groups in which role-play training was given, 
confirm that the role-play type of training did not. induce any 
significant improvement in role-taking ability. Combinations 
of groups which were given physical perspective-taking train- 
ing also show no significant improvement in role-taking ability. 
However, tests of significance of difference on combinations of 
groups in which reversibility-reciprocity training was given 
consistently show improvement in social role-taking and physical 
perspective- taking ability. 

We have not determined adequately in relation lo a control that 
any of our trainings induce in children the ability to take 
different social roles. But v?e do conclude that Improvement in 
childrens’ role- taking ability is more closely associated with 
our reversibility-reciprocity type of training than with any of 
our other training techniques. 

The third objective of the study is to determine whether there 
is a relationship between childrens’ ability to conserve and 
their ability to take different social roles; specifically 
whether successful training in one increases facility in the 
other and vice versa. Neither pro nor post -training correla-^* 
tions of role-taking ability (test 42-43]Lyith ability to con- 
$ey)*e (tests 13, 21, 37, 52. See TableWJ^are significant, wot **' 
do they show any significant pattern. And there is no signifi- 
cant correlation between social role-1 taking ability and physical 
perspecti ve-trn iug ability (test 42-43 X test 54. Table4fjfr 
which might, suggest that they are i*clatcd. • * 
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